
Proposal Title: Implementation of ~Ianagement Prac~ce$ that Prevent Off’site Mlovement
of ChIorpyrifos and Other Pesticides.from AlJ~lJ{t

Applicant Name: California Department of Pesticide Regulation
Project Contact : John Troiano

Mailing Address: 830 K Street
Sac~manto, Califomia 95814

Telephone: (916) 324-4100

Fax: (916) 324-4088

Email: jtroiano@edpr.ca.gov

Amount of funding requested: $690,466 for 3 years

Indicate the Topic for which you are applying (check 0nly one box).
Fish Passage/Fish Screens Introduced Species
Habitat Restoration Fish Management/IIatchelT
Local Watershed Stewardship i Environmental Education

X Water Quality
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Specify the ERP strategic objective and target (s) that the project addresses. Include
page numbers from January 1999 version of ERP Volume I and II:

(Strategic Pkm Go~ 6, Objective l’). EtLP Vol. [, page 506
LONG-TEILM OBJECTIVE: Reduce concentrations ~d loadings of contaminants to
levels that do not cause adverse affects on all organisms and ecosystems in the aquatic
environment.
SHORT-TERM OBJECTIVE: Reduce conoentrations and loadings of contaminants that
affect the health of organisms and ecosystems in water and sediments to the extent
feasible based on benefits achieved, cost and technological feasibility.

Indicate the type of applicant (cheek only one box):
X State agency                        Federal agency

Public/Non-pro fit joint venture Non-profit
Local goveramenffdistrict Privat~ party
UniversiU Other:

Indicate the type of project (check only one box):
Planning X Implementation
Monitodng Education
Research

By sig~aing below, the applicant declares the following:

].) The truthfulness of all representations in their proposal;

2.) The individual signing the form is entitled to submit the applicatiou OR behalf of the
applicant (if the applicant is an entity or orgmtization); and

3.) The person submitting the application has read and understood the conflict of £nterest
and confidentiality discussion in the PSP (Section 2.4) and waives any and all fights to
privacy and confidentiality of the proposal on behalf of the applicant, to the extent as
provided in the Section.

I --019034
1-019034



Project Title:
Implementation of M~magcmcnt Practices that Prevent Offsite Move~l~ellt of
Chlorpyrifos and Other Pesticides from Alfalfa

Primary Contact:
John Troiano
Envirolmaental Monitoring and Pest Mmlagement Branch
Depamnent of Pesticide Regulation
California Environmenta[ Prolectiun Agency
830 K Street, Room 200
Sacramento, Ca 95814-3510

Participants and Collaborators:
Mick Canevari, Weed Specialist, Farm Advisor, San Joaquin Co~tnty
Dan Pu|nam, Statewide Alfalfa Specialist, University of California
Larry Godfrey, Entomologist, University of California
Staey Roberts, Executive Director, California Alfalfa & Porage Association
Gary Stockel, DepuD’ Agric~dtural Commissioner, San Joaq~n County
Agricultural Department

Dennis Kelly, Novartis
Brkm Staart, Dow Chemical
Kati Bueh]er, ReguiatoD" and Envix’onmental Affai~ Director, Western Crop
Protection Association.

~Vpe of Organization and Tax Status:
S~ate Govermnent

Tax Identification Number:
68-0325102

I --01 9035
1-019035



Executive Summary
The presence of pesticides and theix potential toxicity in waters supplying t~e Bay-Delta is well
documented. Chapter 5 of the Draf~ Revised Water Quality Program, Called B~ty-Delta Program is
dedicated to pestieide~ and explains the to,city testing and monitoring that has been conducted in
contributory wa~ar’s of the Bay-Delta (1). Mauy of the studies have implicated a~icultural
applications ofehlorpyrifos and diazinon as a source of residue movement into sloughs mad then bate
main contributing watureourses of the Bay-Delta, such as the San Joaquin River. Use ofclxtorpyrifos
in affaiPa is specifically designated in Chapter 5 as a source of residue in the river ~ater samples.
TbSs conclusion was based on correlations between the timing of applications made to alFdlf~a and
subsequent detections in the San Joaquiu River,

Affalfa is the principal feed for the 4.5 billion dollar Dairy Industry in California. It is the lasgest
acreage crop grown in the state at approximately 1 million acres in which 65% or 650,000 acres are
located in the San Joaqain and Sacramento valleys. Since many allSlfa llelds are in close proximity
t~ San Joaquin River and other contributing watercourses, the potential for impacts on restoration
is high (Figure 1 ). Annual consumptive water use by the crop is 4.0 fl/acre with nearly all of the
acreage grown in the valleys u~ing the border check method of irrigation, h’rigation efficiencies
rangc bctwean 40 and 80% with applied water volumes ranging from 5 to 10 acre-feet ofwatar and
with calculated drainage or runoffranging from 1 to 9 acre-feet of water. Herbicide and insecticide
applications are applied between Februa~. and August, a time when both irrigation and rainfsll can
cause sigcdficant runoff.

In respouse to concerns th~ maintaining both a heallhy viable ecosystem and an economically
producti’~e agrieultnrai society, an ’,d.falfa task force has been formed. This group will identify- and
implement management practices t~at will siginficantly reduce or, if possible, eliminate the mass
of pesticides entering the river through runoff wkich in t~trn would drastically reduce potential
effects on the ecosystem. The major pathway for mevemant of pesticide residues into surface water
is via a~moff water produced by win~er rains or irrigation. With respect to winter r~in, file
insecheides, diazinon aud chlol~yriphos, and the herbicides, dituon and siinazine, have been
measured in the San Joaquin river and related to movement caused by winter storm events. Recent
studies conducted by the United States Geologicsl Survey (USGS) and the Department of Pesticide
Regulation (DPR) have repotted residues of other herbicides and insecticides in surface water
samples (2, 3, 4, 5~). It is important to note that these pesticides represent a range in pesticide use
patterns where the target lbr dormant insecticide sprays are the trees and the target for pre-eraergence
herbicides is the soil, and also a range in pesticide chemica! properties i,e. shorter-lived insecticides
comp~xed to longer-lived herbicides.

Mitigatim~ measures that rely upon substitution of pesticide active ingredients may not be an
effective solution to ecosystem restoration because detectinns of the substituted pesticides would
result in a new spectrum of er~vironmental concen~, requiring a whole new set of experimental ~sts
and monitoring studies to develop data for further mitigation or regulato~" actions. The only method
for getting offthe replacement treadmill is to affect change in behavioral p~lterns by moving from
current agrianlturaimanagement practices to systems that are more effective in maintaining residues
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onsitc. In order ~o achieve this goal, cooperators with a broad spectnm~ ira expertise have been
assembled, ranging from individuals with research experieuce to individuals with organizational and
educa/ionai skifis. This group reflects the breadth of expertise required to understnnd the processes
of offsite me yemenh implcrncnt mad monitor effective managemant practices, and then, ulth~m~cly,
demonstrate and educate the users. Demonstration and education alone aray not necessarily produce
the desired cl~mge, hence the coordination of the eft’oct through the DPR which through its
regulatory authority could mandate cl~.ange. Also, the DPR hs~ developed a surt~ace water database
for sanapling of pesticides conducted by DPR, and other state and tbder~l agencies. Comparison of
the level of adoption of naanagenaent practices to the monitoring results in this database will be a
direct measure of the success of the projeet.

The probability for success of the pmiect is high because the managemeut areasures that will be
implemented ar’e those that ha~,-e been sucoessful]y applied to other environmental problems. For
example, ruanagement of irrigation tailwat~ through irrigation control or redirection into retention
sti’uctures has been a key factor in the reduction of sele~aium mad salts into the San Joaquln River that
originate from agricultnral operations on the Western side of the San Joaquin Valley. AI ~alli~ is a
perennial crop with plants present and productive for at least 3 consecutive years. The crop receives
applicalJons of insecticide and herbicide active ingredients that have been detected in surface water-
chlorpyriplms, an active ingredient in insecticide sprays; earbofuran an insecticide which is on CAL-
FED’s "Parnmeter of Concern" list; and the pro-emergent herbicides dinron and n0rflurazon both
d~tecled in surlhce water sampling (]). Thus, the crop presents a unique situation for developing
mitigation measures that would be effective for other pesticides and that could be applied to other
crops with runoff problems.

The project will be conducted ha three phases. In Phase I, a task force will be formed consisting of
thdividuals with expertise in alfalfa culture, pest managcmant, pesticide chemistry, enviro~tmental
sampling, mad grower education. The task force will consist of representatives from the University
of California, alfalfa grower!cormaaodity representatives, registrants o fthe pesticides, mad DPR. The
task force will id e~ttify management measures that instigate off-site movement of residues. In Phase
II, the mitigation measures ~vill be implemented in the field using active alfalfa fields and employing
adaptive mmaagement techniques; monitoring will be conducted to indicate the level of success for
each management practice and the need for further refinement. In Phase Ill, the mitigation nreasures
that are practical and effective will be identified in an education and demonstration program. The
study would require a minimum nf 3 years, initiating in the first year with Phase 1 and the
identification of management practices. Phrase 11 will consist of the implementation and testiog of
the mitigation mcasm’cs alst~ initiated in the lirst year, continuing thrnugh the second year. The
education and demons~rtttion component of Phase III would begin in thc third year alter
identification of practical mitigation mca~surcs. Speciftc ma~agoment practiccs that have been
identified as potential ol~}ectivcs am application of snrge irrigation technology to irrigated alfalfa,
improved management of tailwater, use of adj ovants in irrigation water to decrease sedin~ent, use
of adjuvants in pesticide applications to increase bottding to plants, and tillage as a means to hold
herbicides onsite during the dormant season. The approximate aaromrt requested is $322,000 d~e
first, $200,000 the second and $150,000 the third year tbr a total of $677,000.
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Project Description
Scope of Work: The goals of the project are i) to change agricultural management behavioral
patterns by hiaplementing proven managemen~ practices that are e~Ii:ctive in reducing or elinlinating
file offsitc movement of chlorpyrifos and other pesticides to surface waters t?om application to
altidli~; 2) to p~omote behavioral change through demonstration and education; attd 3) to develop
methodology that correlates the level of adoption of management practices to effects on
concentration of chlorpyrifos and oflaer pesticides in the San .loaquln River. In order to ensure
protection of the Bay-Delta environment, the DPR could invoke its regtdatory authority based on
the results of goal #3. An Alfalfa Task Force has been developed and currently consists of the
individuals identified on floe first page~ but the group is not limited to these individuals a~d will
e×pand as needed. Currently, the group rellccts individuals with experience in pesticide smarpling,
al/hlth lnanagemem practices, enlistrnent of grower participation, local and state regulator3, agencies.
The group was lbrmed in response to concerns over mitigation measures proposed by DPR far
sttrt~ce and ground ~vater. Owing to the perennial nature of alfalfa, fire proposed measures would
have been difficult to implenrent withnat causing undue economic hardship. Proj eft f’unding would
enable implementation and evaluation of managements practices that m’e effective in reducing offsite
movement of pesticides and that will be practical and adopted by growers.

The surthce water concerns with respect to insecticide active ingredients are outlined in Chapter 5
of the Draft Revised Water Qnali~" Plan. Briefly, detections of chlorpyriphos in the So~a Joaquin
fiver have coincided with dormant spray applications lnade to alfalfa in late winter and narly spring.
Figure 1 illustrates the location of alfalfa fields, as of 1996, in San Joaquin and nortbem Stainislaus
counties in relation to watercourses in the San Joaquin Basin that |hods the Bay-Delta. Many of/he
fields are adjacent to the San Joaquin River and thus could potentially have a direct impact on
chlorpyrifos concentrations in lbe fiver.

The proj eft has been divided into 3 phases with the following objectives.
Phase [ - The Phase l objective is to lbrm a working group tasked with assessing existing

management practices that have a high probability of reducing or eliminating runoff of
chlorp~%fos and other pesticides from all~alfa. Specific tasks in Phase I are:

Task 1: Project management and identification of par ticipanta in the task tbree~ The alfalfa
tssk three ~vas initially formed to address economic concerns to proposed changes in
ground water regulations by the DPR. The objectives ol2the lask lbrce are relevant to
the problems with pesticides in surface wa~er mid would be an effective working group
to manage and evaluate the progress of the proj eft. Meetings were initiated through the
cooperative efforts of UC and DPR staff. The task force is composed of the individuals
identified on the first page but additional members have already been identified. For
exmnple, Blaine Hanson and Terry Pritchard irrigation specialists tsdth the UC
Cooperative Extension will participate in studies involving irrigation and tailwater
management. Themsk forcewill enaployaproject manager. DPR’s intent istoassure
that protocols will be adequate to support potential regulatory actions.
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Task 2: Identify potential mitigation measures for runoff of pestlcidcs. The task ~bree h~s
idemified the following areas as a high pfiori~ for study:

Surge irrigation - surge imgation has improved water management in fiarrow
irrigation by improving irrigation efficiency and reducing rtaroffby as much as 57%
(6). This emerging technology also could effectively reduce runoff from alfalfa.

¯ Tall~vater management - analyze floe feasibility ofusthg tallwater recovery, systems
to reduce ru~aoffvolume mrd improve water quality if discharged from the site (7).

¯ Tillage - the possibility of UShlg selective mechanical equipment to incorporate
herbieidas into the soil of existing all:alfa stands (8).

¯ irrigation adj uvants - use ofmaterials such as Polyaerylamide (PAM) have sho~saa the
ability to stabilize soil particles minimizing soil erosion and potential rarlOff (9).

¯ Pesticide applicationadjm,ants-useofmateriaisaddedtothespray solutiml during
application to increase pesticide bond to soil or plant surfaces.

The task ~brce will continue to explore other sources of infurraation on mitigation
measures and prioritize each based on their practical application and feasibility.

Task 3. Formulate study protocol and identify study locations. The study protocol MI1
specify the design used to monitor the effectiveness of the management practice. One
important aspect of design is lhat the studies will be replicated at more than one
location. Replication increases the cost of the project but it unsures proposed
management practices will be effective over a broad range of growing conditions.
Specific studies will be conducted and replicated in locations throughom the San
Joaquin B asia that specifically impact the San .loaquin River. Potential cooperators will
be recruited using the resources available through tire iaarm advisors arid industry
representatives that are members ufthe task farce.

Phase II- The ~)bjective is a~ implement studies for adaptive management of the practices
specified in Task 2.

Task 4. Implementation of studies designed in Task 3. The number of management p ractices
tested (identNed in Task 2) will be db’ectly related to Ihe leveling of l’undJng. At
minimum, each study will be reqal red to report the estimated mass ofchlorpyriphos fllat
leaves /he application site in the absence and then in the presence of the mitigatitm
measure. In order to estimate mass of pesticide, measurements will be made on the
concentration of pesticide in runoffwaler and on the volume of runoffwater produced
either by rainfall or irrigation events. To provide a measure of the economic impact of
the mmxagemem practices, measurements also will be aaade to provide an evaluation of
the effect of the mitigation measures on crop yield.

Phase IIl- In Phase III~ the objectives are to coordinate fall implementation of effective
lnanagement practices a~d to develop ameasure of success for adoption of the practices.

Task 5. Employ the resources of the Alfalfa Task Eorce in demonstration and education.
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Upon development of an effective management practice, demonstration and education
will anmmence through the resources represented by the task force inclttding the UC
Cooperative Extension Service, the C~Jlilbrnia Alfalfa and Forage Association (CAFA)
organization, and lndustry-sponsorad programs such as the Coalition for Urban/Rural
Eaviro~maental Stawardship (CURES) program. CURES isaprogramdevelopedbythe
Farm Bureau to educate both rural and urban users of pesticides about potential
en~Sxonmental problems caused by pesticides and about management practices that
mitigate them. Dl~twing upou these diverse resource s will produce all effective prograna
of education that increases public awareness and knowledge of the problems associated
with pesticide use, proven mitigation measures, mad potential regulatory consequences
of non-participation.

Task 6. Develop a method to track adoption of mitigation measures. A melhod will be
developed to measare the success o~the project. One method would be to compare the
level of adoption of management practices, as measured through local surveys, to
detections in DPR’s surface water dntabaso. The DPR database is a colleetinn of data
from I)PR projects mid other proj ecls supported by CALFED or other State and Federal
agcncias. Historically, changes in behavioral patterns have occurred through
observation of practices on adj acent lands and then through personal experimentation.
The tracking of these changes could be accomplished through surveys conducted by UC
Cooperative Extension or by more for’mat contact with local agencies such as the local
County Agricultural Commissioner. An analysis of the measure of success will be used
by DPR to gauge whether or not regulatory activily will be required.

Timeline and Ddiverables: The fitneline for thc project is indicated in Table I and the deliverables
are as follows:

Phase I - D 1. List of eligible management practices.
D2. Study protocols for measuring the effectiveness of management practices.

Phase II - D3. Reports for the results of each management practias with an analysis of the
potential for practical reductions in chlorpyrofos movement to warercom’ses.

Phase III - D4. Schedule t’or demonstration and education courses given to promote adoption of
ei!tEctive management practices.
D5. Estimate for the potential of adoption ol’mitigation measures as determined IYom
stuveys or other methodology.

Location and!or Geographic Boundaries of the Project: The prqiect will focus on fields located
in San Joaquin, Stainislans, mad Merced Cotmties in the San 3oaquin Basha. Figure 1 is a map
(t:100,000) of the loantion of alfalfa fields in Seat Joaquin and Stanislaus counties in relation to the
major watercourses and overlaid upon USGS Quad maps. This map was generated by DPR using
GIS technology and uses DWR land use from 1996 and a hydrology layer obtaiued from the Teale
data center. Tho urap aids in identification of those sites that l~ave a direct influence on water quality
and, hence, with a high priority for implementation of management practices.
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Table 1. Timeline for each task and deliverable.

Year and Quarter

Year 1 Year 2 Year 3
Task 1 2 3 4 1 2 3 4 1 2 3 4

Task 1

D1
Task 2

D2
Task 3

D3
Task 4

D4
Task 5

D5
Task 6

Tasks as defined in Project Description and D l-D5 refers to deliverables
outlined on page 5.



Ecological/Biological Benefits
Ecological/Biological Objectives
The primal~- em~logical/biological objective of the proposal is to reduce or eliminate the potential
for toxic impacts ofchlnu~yrl [’us in the watercourses that are tributaries to the BAY-DELTA. This
obj ective specifically addresses Goal #6 of the Draft Strategic Plan for Ecosystem Restoration. The
need Ihr the projecl is articula/ed in Chapter 5 of the Draft Revised Water Qualit3, Program, Calfed
Bay-Delta Program in that chlorpyrifos applications to al~alPa have been correlated to toxic
concentrations measured in the San Joaquin River and its tributaries ( 1 ~. These measurements have
provided the intpetus for implemantation el" effective management practices to reduce the unpacks
of offsite movement of pesticides.

The ha.sic thesis ofthc proposal is ~ change the behavior of individuals by implementing practices
tha* specifically address the mass o f pesticide that moves offsite. Alternative proj cots have been
fuvded that propose to substiVate use with other pesticides. In our experience, rumple substitution
of eric ~oxicanl for another does not solve the problem because it does not address the cause of the
problem. Irt addition, there are ustkally impan{s on the environment or on pesticide effectiveness that
limit the utility of substituted pesticides. Some reasons why substitminn may not be effective are:

1. The impacts of the substitutes upon the ecosystem are usually unlmown. Since proposed
subs{itutes may not have been used on the crop, monitoring would be needed to track the potential
ell~cts tha~ the snbstitutc has on the enviromrnent. Potential problems may actually shift from one
aspect of the environment to the other, for instanan from watar to mr. so chemical method
development may be necessary in order to measur~ the sabstituted pesticide in water, air, plant,
and soil media.
2. Substituted pestioides may be more persistent in the environmc~ t and the effects ms> not be
easily meast~red or observed for years or decades.
3. Ecological eft?ors of the substituted pesticides may occur at levels that are currently below
chemical delection limils. How can one attribute cause mid effect when eoneenn’arion of a
stressor carasot be quantified?
4. The desired level of pest control may require a greater number of appllcations ~o cumulative
effects would need to be investigated.

It should be noted that the approach to change management practices to those ttmt relain pesticides
onsite is robust in that it would affec~ all pesticides applied to the crop. For exmnple, ira shift to
sm’ge il~igation is sbowat to decrease oftMte movemant in the mass of chlorpyrifos, then offsite
movement of other pesticides applied to the crop such as pre-emergence herbicides would be
similarly al?[’ec led.

The habitats that are the focus oftbc study are those that are listed as impaired due to ehlorpyrifos
under the Clean Water Act Section 303(d) (1). Although the main water body on this list inthe area
of study is the San Joaqtfn River. an?’ effective management practice would have the potential to
mitigate the problem of offsite movement of pesticides in other similarly listed wa~er bodies.
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The specific scientific hypotbesis evaluated in these studics is that the mass of pesticide leaving a
site can be reduced through the adoption of practices that either reduce the volume of water mtd
sediment that leaves a field, or through greater retention of the pesticide on s~r face s that re sist wash-
off. Reductions in ma~s that leaves the site should result in decreased mass loading of chlorpyrifos
into the San Joaquin River which in mrn should result in reductions in the measuremem of toxicity
as l-neasured by survival ofCeriodaphnia dubia.

The benefit and durability for the project will bc expressed through the adoption of management
practices tbat main ’tain pesticides at the site of application. Growers adopting this philosophy will
be shewing a greater desire and willingness to mittimize the potential impacts of agriculture on the
environment. Demonstration and education are key components for raising awareness that a
potential exists for toxicity ha receiving waters and, subsequently, tbr adopting some proven
solutions to tire problem. Feedback dming all phases of this program is key to ~dapfing management
practices to the concerns mad growing conditions experienced by individual growers,

Linkages
This project was developed directly ~om the studies which have identified alfalfa as a potential
source for detections of chlo~yrifos residues in San Joaquin River water (Chapter 5, Draft Revised
Water Quality Progranr, Calfed Bay-Delta Program). The first eigorts, partially f~nd ed by CALFED,
have been m search for alternative pesticides to the organophosphates. H~aw,ever, implementation
of other iegislation such as the Food Quality Protection Act (FQPA) place the validilb’ of this
approach in question. Ifresidues coothaue to move offsite regardless of the pestmide, then questions
will always be askcd as re thc human health et]t~cts, e.g. FQPA, or the ecological significance will
continually be addressed through the CALFED and other processes¯

System-Wide Ecosystem Benefits
The main system-wide benefit is that adoption of practices such as surge lmgation should affect the
mass of offsite movement for many pesticides applied to alfalfa. For example, herbicides may" have
an affect primarily on algal populations. Reduction in the total pesticide mass discharged tbr a range
of pesticides will have the potential benefit of deerea~sing the risk to all species of content to

¯ CALFED.

Compatibilily with Non-Eca~ysteln Objectives
Since many o£ the implementation measures involve more efficient water delivery and increased
management of tailwater, there will be a direct benefit for the CALFED Water Use Efficiency
program. The sciences of pesticide use and irrigation have ~’aditionally evolved separately with little
interest about their interactive effects. Detections of pesticide residuea in surface water a~ potentially
toxic levels drastically changes this relationship, especially because irrigation has been idmNfied
an important so urce fur detections. But irrigation can provide the ~olufion for mitig alien. Resistance
to adoplion of efficient water methods would be lessened once efficient water m~nagement is linked
to reductions in pesticide concentration and eventually as a mechanism to reduce ecological or
FQPA concerns¯
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Technical Feasibility and Timing
Other alternatives that simply change the spectrum of applied pesticides were not selected because
they arc not sustainable alternatives to decreasing r.he mass of pesticides that are moved offsite in
runoff water. Management practices that reduce the mass of offsite movement of pesticides are
robust solutions because; 1) the?, are actual solutions to the problem, ass~.~rir~g that the maximmn
amount of pesticide is retained and degraded at the site of appEcation; 2) they m’e potentially
applicable to a other pesticides applied to the crop; and 3) they ha’¢e benetlts lbr alI~cfing o~Cncr
programs such as FQPA,

The major issue Ihat could all~ct lhe implementation of the program is the idantification o£growers
willing to cooperate. Howevc% the task force is represented by industry and grower groups which
will encourage participalion.
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Monitoring and Data Collection Methodology
Biological/Ecological Objectives. The objectives are to implement changes in management
practices timt result in substamtial decreases in the mass of pesticides that are removed fi’om fields
by runoffwa*cr. Comparisons of the mass of clxlorpyrifos that leaves the field in runoffwater will
be made between fields with axed without the proposed management practice. For example, surge
irrigation will be applied to a field that is adjacent to a field that receives the historical method of
irrigation. Monitoring is a key component of these types of studies because the mass of pesticide
that is moved offsite i~ determined as the product of the volume of runMI" water from the site and
the concentration of pesticide in the xvater. Replicatinn is important fi, r dcterminating the validity
of the mmmgement practice. For practices such as surge irrigation, the potential benefit for
reductions in mass is large so replications will be made nver as many locations as possible. Other
practices may require more replication within a lield in ordc’r to determine the potential level of
reduction or to test a specific comparison. For example, effectiveness of addition of adjuvants to
irrigation water that reduce sediment load may differ with soil type. Since many factors affect the
sediment load from a field, replication at a site ma?,’ be necessary in order to produce an accurate
estimate of discharge for that location.

Monitoring Parameters and Data Collection Approach. Mass determinations are the
mathematical product of tire volume of runoff water m~d pcsficidc ¢onccntratinn in runoff water.
Volume of water will be measured using tire Sumken Barrel Method whicla employs flumes and/or
submerged pumps in conjunction with water motors. Water samples for pesticide analysis will be
taken ~th sequential samplers. Chemical analysis will be conducted on filtered and mff’lltered water
samples wlfich provides mr estimate of the emmmt of seffmaent in the water, and ca tile pesticides
in the dissolved vs sorbed phase. These methods have beenpregtously used to measure the mass and
dista’ibufion of pesticide residues in runoffwater from almox~ds (10). Since previous runoff studies
have indicated that fl~e first rm~off event has the greatest effect on removing pesticide with
decreasing effects in subsequant events, measurements will be made for the first two events
following pesticide application and should provide an adequate assessment of the effectiveness of
the management pracfice that will be tested (11 ). An assessmant of the economic feasibility will be
also be made with respect to the effect of the management practice on crop growth and on the cost
for implementation. For crop growth, measurements will be made to provide an evaluation of the
effect of the n~tigafion measure on crop yield. These include total stand count, mtmber of dislodged
plants, and nmnbe~ of stems per unit area. Insect couarts will be nmde m determine the efficacy of
the insecticidal treatment. An econanfic maalysis will also be provided to indicate the cost of
adoption lbr that management practice. For example, a change from flood-irrigation to surge would
require clianges to the conveyance system and equipment additions such as pumps to lhcilitate the
ability to pulse the water into the crop.

Data Evalu alien Approach. Specific hypotheses tested are in Table 2. The cooperators in the study
have previously conducted field studies using similar techniques that have been subjected to peer
review arid publieatimr in scientific journals. An even higher level 0f critique exists because the
practices developed will have to be acceptable to growers in terms of economic and political
considerations.
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Tablc 2. Monitoril~g ~d Data Collection Information

Hyp~thesisJQuestiorl Monitoring Parameter(s) and ~Dala Evaiua~on Comments/Data
to be Evaluated ........ b~ ~-~[l~iSn~’-~ - ~,~p~o~.h ................................~i~ ...........................................

Apl~icatton of Surge Irrigation 1. Adaption of surge techni[tues 1, Economic analysis High priorit~

to Alfalfa fields 2. Measure runoff ~lume and i2_. _ANOVA of paired
)esticide concentra~on comparisons replicated

over locations
Tailv~tsr management t Surly tailwater m~nagement 1. D~ermine land~apa, Water management

................ 2. Implement tail~tsr reco~e~ and/or economic parameters techniques successfu~y
systems that mhlbd {mplemantation used ~n rice to drastical~,
3. Mon~tor pestic~decancer~’a~on 2. Pro,.~de degradation reduc~e~stcde

....................... in the reco~ry systsm curves to determine fate oonoentrgtions in the
........................... Sacramento River

I]llage practice - method to 1. Survay available equipment Anowa of paired comparison Vlechanical incorporation
~n-~l~ disrupt the soil surface 2 t~l~u-r~-~v~l~n~~r~ ........ {~-d~e~min°-e"~ff~ctson increases surface roughness;

)esttoide concentra~ino lesticide mess, plant health, applicalion to alfalfa may
..... 3. Sta~pe-r~rmance ............ ~d-in--~ct-~:x~ula~J-ons " depend on stage of gr~

4. Insecticide efficacy
Irrigation Adjuvants - test 1, R~noff ~lume and pesticide    Anowa el paired comparison Recent studies wits
mater,s-Is ~ach as PAM concentration ...........................i~ d~i~r~ n~ ~fi’~~ "~vei~ of PAM h~ bee5 m~

2. Compare effects in ercdible )esticide mass and potential economical; limitations due to
.................... and non-erodib~ soils ...........................~J~rer, c~ be~~[~ ....................~i[r~d~to be detorrnlned
Pe~de application adjuwnts 1. Survey mode of action ~f Anova of paired comparison Use of spreaders and stickers
{o inore~sel~[~oide I~ )esticide adjuvants o determine effects on needs to eva~uated for dorrnanl
le plant/soi--- ’°°-~ ........ 2. Measure runoff volume and ~esticide rn~ss, plant healS, spray applications
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Local Involvement
Proposed locations for study are hi San Joaquin, Stainislaus, and Merced Counties. The Board of
Supervisors and the Cotm~" Agricultural Comntissioner have been contacted and informed ths~
investigation ofmanagement practices for reducitag chlor~yriibs rmluff Fnnn alrall~a might be
eondtmtcd in their respeclive counties. These types of studias are commonly conducted by UC
Cooperative Extension and DPR staff. The Farm Bureau, pesticide registrants, and CAFA
representatives on the task force have been instruanental in thc planning of the proposed prqiects.
Their expertise in public outreach end involvemant at the local level will be nnportant in
scanting local par/ieipalion.
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Cost

Budget. The costs for the project are indicated in Table 3 and the quarterly estimates in Table 4.
Ouly costs for completing tasks tlxat iavolve implementation, monitoring, demonstration, and
education ~ indicated. These costs reflect those associated with equipment, travel, labor,
securing stud?" sites, and publication. Costs lbr chemical analysis and salaries of the task force
members will be provided tuader cost-sharing.

Table 3. Total budgel (CALFED funds only)

Task      Direct Direct Service Material Misc. Overhead Total
L~bor Salaq Contracts and and and Cost
Hours and Acquisition Other Indirect

Benefits Costs Direct Costs
Costs

Task4 52,061 319,000 72,000 36,000 19,405

Task 5 92,000

Task 6 111,000

Project 90,000
M~t
Task 1

The Indirect Cost Rate is determined by dividing the overhead costs by Ih¢ term Per~ortal
Services (Salmics and Benefits) lbr direct program activities. Overhead includes all th~ costs of
the Execotivc Offices, the Division of Administration, and DPR’s Program Supervision Offices
as well as the statewide cost centers (i.e. Dept. of Finance, State Controller’s, ~e.). The rates
used are approved ammally by U.S.EPA and are ha accordance with Federal requirements.

Schedule. Table 1 contains the schedule for start and completion of each Phase. The pa)aaaents
relate to the project date for deli’verables in the task.

15
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Cost-Sharing
Cost-sharing will be con~rribu~red by parlicipan*s ott the Alfalfa Task Force; Analytical costs ~br
pesticide analysis which is estimated at $250,000 will be apportioned between DPR and other
participants o~’lhe task I?orce. Salaries of Ihe participants in the Task Force will be supplied by
~he participating cntitics.
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Table 4.
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Applicant Qualifications
John Troiarm received a Ph.D in Pant Pathology from Rntgers University ni 1977. He is a Senior
Envirormaental Research Scientist for the Environmental Monitoring aad Assessmant Branch of
the Depa~mcnt of Pesticide Regulation, Califorrda En~,,irormaental Protection. For the past 15
years, he has conducted studies on the fate of pesticides in the envirounrent and on the agrunomic
and geographic factors that contribute to ogfsite movement. Joha has participated in the
development of DPRs ground water regulations which have identified runoff of pesticides from
fields as aprocess for movement of residues into ground water. The initial meetings of the
Alfalfa Task Force were hosted by DPR in response to a request by Mick Canevari.

Mick Cancvari received a M.S. degree in Agronomy, Plant Protection frmn the California State
University, Fresno in 1973. Mick is ~n Agronomy and Weed Science Advisor with University of
CaIifomia Cooperative Extension and he is responsible for Research m~d Education programs for
field crops ;-rod Weed Science programs h~ San Joaquin County. The crops include alfalfa, dry-
beans, rice, ~vinter cereals, corn, sugar beets, oil crops, rangeland 0~d pasture, mtd eeff~fied
seedprogram, tte activities include weed managemem, variety development, disease
management, insect control, and fertility research. He also has educational responsibilities for
developing publications and conducting courtly, state and Regional Meetkags.

Stacy Roberts received m~ MBA fi’om the UC Davis Graduate School of Management and an MS
and BS in Agronomy from UC Davis mad Cornell. She is ctwrently Executive Director, of the
California Alfalfa and Forage Association. In the previous 7 years, Stacy gained experience in
field iuvestigations and interagency cooperation in agricnltm’al water quality issues, worMng to
solve surface water movemant problelns associated with pesticide applications m rice.

Larry- D. (iodti’ey received a Ph.D. Major in Entanmlogy frmn the UniversiD’ of Kentucky in
1984. He is ~ Associate Exteusion Specialist/Associme Entomologist, Lcctta’er, Dept. of
Entomology, Univ. of California, Davis. IIis research and fields of intexest are applied insect
ecology, plantlinsect interacdons-ird]uance of arthropod injtu~, on plant physiology, soil insect
biology, and fielddvegetable crop integrated pest management.

Kati Buehler is the Regulatory and Environmental AYfairs Director for the Western Crop
Protection Association (WCPA). WCPA is a non profit trade association representing
manufacturers, formulators, distribulors and retailers of crop protection products and services in
1 I} western states. Its mission is ~o advance industry goodwill, promote a positive business
climate and increase the knoMedgc of the puhllc, allied organizations, and WCPA rncmbcrs on
the environmentally sound use of crop protection products and services tbr the economical
production of s’M’c, high quail|y, abundant food, fiber and other crops. Prior to joining WCPA la~
October, Kati handled waler quality issues for the Northern Calil’~rnia Water Association thr
two years, and prior to that was ~e government and member afthirs director lbr the CA Rice
Indust~- Association.

Gary Stockel is a Deputy Agriculmral Conunlssioner with San Joaqnin Comaty. He has 16 years
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e×perienoe in the Agricultural Commissioner’s Office and currently super~Sses San Joaquin
Cu,m~y’s pesticide use erfforcemenl program.

Brima Stewart is received a Ph.D. from Texas Teeh Unlv in 1984 and then spent 10years in the
Research a~d Development cllvls[on of Dow AgroSciences. IIe currently Goverm~aental
Relations Manager ~br the Western U.S.
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